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Introduction
Efforts to understand and model interannual sea surface temperature (SST) evolution in the tropical Pacific depend on accurate knowledge of heat exchanges with the atmosphere. An error as small as 10 W m -2 in the annual mean surface heat flux can cause model SST to drift by IøC in a year [Gent, 1991] . Estimates of the annual mean heat flux into the western tropical Pacific have varied by amounts much greater than this, ranging from near 0 [Gent, 1991] Heat budget considerations suggest that the smaller estimates are more likely to be accurate. Because mean currents and lateral gradients are weak in this region, it has been suggested that most of the heat flux input at the surface must ultimately be balanced by turbulent mixing of heat into the thermocline [Niiler and Stevenson, 1982] , and the prevalence of stable salt stratification above the thermocline suggests that this turbulent heat flux is small Lindstrom, 1987, 1991 ]. Our purpose here is to report on observations made at a fixed point near the center of the warm pool (1ø45•S, 156øE) between December 20, 1992, and January 12, wind burst, can be ascertained to within 10 W m -2 and also that the one-dimensional budget closes to within that tolerance. In section 5, we evaluate the salt budget for the near-surface region. We will see that the evolution of SSS is not readily understood in terms of one-dimensional physics; it appears that lateral advection is important on both short and long timescales.
Our results are summarized in section 6.
Mixing in the Near-Surface Region
The wind stress record for the cruise ( January 1993   20  22  24  26  28  30  2  4  6  8  10 An overall picture suggested by these results is one in which fresh water input from rainfall is mixed efficiently through the DML and therefore has minimal effect on the salinity of that layer, but substantial changes in the latter are driven by horizontal advection. Most of the fresh water from precipitation remains within the UOL (that is, not much is mixed into the thermocline). Day 1992  360  365  370  375   ,  ,  ,  ,  I  ,  ,  ,  ,  I  ,  ,  ,  ,  I  ,  ,  ,  ,  I (1) the mixing efficiency F, (2) the minimum of N 2 for which the dissipation method is regarded as valid N2min, (3) the depth over which finite differences are evaluated Az, and (4) the depth above which estimates of e are assumed to be contaminated by ship wake hmin.
In what follows, we will compute the time series of turbulent heat flux across the DML base using a reasonable value for each of these parameters. We will also evaluate the uncertainty in the results due to the arbitrariness in the choice of parameter values. For each of the four parameters, we choose three values: a nominal value which represents our "best" estimate and two other values, one higher than the nominal value and one lower, which are also considered to be within the range Nmi n. The spread in flux estimates is often well in excess of 100 W m -2 and tends to be largest when the flux itself is large. Instances of zero spread occur when the DML depth is < 7 m, the smallest value of hmin. In these cases, all 27 values are derived via the residual method, which is independent of the values of the four parameters listed. Therefore the 27 estimates are all equal. This does not mean that there is no uncertainty in the estimate of the heat flux; significant errors may be present in the measurements of the quantities appearing on the right-hand side of (A3). However, estimation of these uncertainties would require an analysis of the errors inherent in the meteorological measurements and is therefore beyond the scope of the present work. In addition, the assumption that the one-dimensional heat budget balances may be invalid, particularly on short timescales. An example of this problem occurs early in day 365. During the second hour of that day, the DML base ascended to a depth of 12.5 m. As a result, one third of the heat flux estimates, specifically those employing hmin -13 m, were obtained using (A3). During following this, we observe a gap in the data which is filled via interpolation, so that the effect of the anomalous value is seen for several hours. This problem has no effect on our final estimate of the heat flux but will tend to increase our estimate of the uncertainty due to arbitrariness in the value of brain, as it should. In Figure A3 , we summarize the results which are needed to evaluate the importance of the four sources of uncertainty listed above. Figures A3a-A3d A second source of uncertainty is due to the fact that we are sampling a highly intermittent quantity at a finite rate. For each hourly estimate of FT n derived using the dissipation method, we have averaged results from between four and eight profiles. In Figure A4 , we show the time series of FT n as in Figure A2 , with the uncertainty in the hourly mean indicated by gray shading. 
